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t^^B} 2^-1 (plasma source power) f A^^o} Al Z> ^}au|f 

^ ^ , ifl^-ofl o] 2] 7> ^- ^ 31 ol Si ^ Ul-olc>|^ ^ (bias 

power)!- '^[ofb tlho] c>| ^ ^ *L _ 7U B] o\] ^^5]^. 7>^# f4i^5[ 

o>7l ^oH -g-^ AVoll S^^lJl ^ -^43 (coil bushing), ^ ^ -^^l^ 

^l^M ^ ^f43 ^# ~ # ol^> 7fl^ ^ a^ v o>^- 

^.Q] n^^l , ^] ||S^Dl- ^Q] n^^l °ll ¥\ t_> 

4:^ °j7fo^ #S}^nl- ^B]S] -g-^ ^tHoll ^ 

0 1^# ^3"^"^ . ^i^: ^°=1# 500W Ol cT>^ ^] 7}^Bl 7^# -g--^ ^Hj ifl^ 3. 

3 
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t^^B} A>-g-^o} aiz> ^Bflu]^. ^-^^1-^- M 7 A 

^U" 1 ^ {PI asma etching method for obtaining high selectivity in using low plasma 
source power} 

JrLjil J= A] t^t^ j= o] 

€ ^ ^Pl 7fl^^.^. S.Alf> J^#^ (flow chart) o] u^- . 

S. 4a ^ 4b^- 4I^HH1 f^n[ A}^g-*> 

S. 5-b -e. ly-i^o] ^xl oil oil #5f^n> 5gth| ^> xl # A}-g-f> #5}^d> aiz> 

€ ^ h^l oH ^ 7fl=f^.o^. ^r^h^^h^^l^ (SEM: Scanning 

Electron Microscope) -^""Jl °1 . 
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<6> U^^^i- ^7} 7\}^o\\ s+*> 5}^^ , S-^l s^^n}- (plasma 

chamber) ^7,} # A>-g-^}a| Sfl ^ # ^ ^l"^r ^ # nfl ^^^d> ^ 

^ -S}^-] (plasma source power) # ^>-§-^>°^ -fe^r M y A (high sel ect i vi ty) # 

<7> , w_>^^l ^7^7^ ^-^^1 Jl ^ ^Sf5] l^^>ol fj- (design rule)o] ^-^^1 7\ 

o] «] 5fl 7,} olr^. fE|3Dl ^tH^r ^ vfl*fo1j fE}3D}t ^ A] 7lJ7 , o] ^ 
3n[f ol-g-eM ^# ^^H=r "h£*fl ^t] o]r}. 

<8> o]^f> ||S^rJ} ?£U] QsX]^ HE^H} (source) ofl *\t\ A\o}^ 

(ECR: Electron Cyclotron Resonance) , H^^-^I]- ct| 7] # 

(HWEP; Helicon-Wave Excited Plasma) ^1^1. #^41 ^ tJ" #S]-^T]> (CCP: 
Capacitively Coupled Plasma) 4:^:, -tt^^ ^fj" #S};^rJ|- (ICP; Inductively 
Coupled Plasma) 4:^: ^ ^ &| 7^7] ^Efl^ 
<9> o] ^ ICP ^1^-, -tt-S. ^.^ofl RF (Radio Frequency) ^1^# ^g-^- 

iflJfofl ^7^# 7\^-o] ^ ov^oll^^ Jl^S. ^^Xl7lJ7 2^. °1 ^ t> 
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<10> ICP f5|3D[ ^i^: (plasma source coi 1) o] 

(process chamber) °] #^o(| J 4 *1 =1 ^^flS 7l^-^il^ n 2 -^^!^. t^n} 
^ofl XH^g-S]^- RF (power) oil °]©fl,H ^ ^J^ilS ^^l^r «]-§- 

71^ #M 21 (wafer) #ofl Al z> u>-g- ^^Ml ^^t. 

<n> ^elufl , ^S-^l 4:7.1-7} JZ^^SJ-^JZ *}ol f| (design rule) o] ^-^1 

^^tMI ^i^r, i^^l^l^HfPR: PhotoResist)^- ?J 0 K^laZ , S] ^ ^ # 

o>^lJ7 S^. ojofl u:^ h_>S.^1 ^7.} 7fl^# ^|t> -g-^ , ofl^^fl. ^-^r 

(metal line)# ^ ^ -^Ml ^ nfl- 5 ?- ^ *\ z> ^Hp}- ^ ^€^1 Si 

<12> oj^-, a^el^J^Sl (photolithography) A| ^^5]^- PR°1 

ofl^tfl, ofS (hard mask-layer) ^ ^pZ>f|^ ^ ^ t) ^- -^^^71^- til 

7lolf>ut. Dj^-ol. PR# i}^-o\] °-7] U>^+ H>Al- (organic bottom 

anti-reflective coating) oj ^^^^.^ 5.?J^l°fl . t) ^ t>| PR^| ^+0^ 

^l#6(| . JZ^j^ ^7.> 7i]^# A1Z> aj-^ofl^- ^- °. PR Ajtfl 

<13> ^7fl 7?\7]£] ICP 4:4: #Sf^D> 39 Bl ^l^^M^ S. 

S^l^l^H(PR) J A y A ^ ^ «1 # ^-^^>7l7r nfl-*?- oi^U+jl <^7^j SX ^i- °l^r 
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ICP ^^H^l 7flth| ^*}o\]A\ ^o] Sfl^o^ ^^sq-Qj (vertical 

profile) # ^tf\^r ^r^^-S ^1 ^afl^^-. #S^d]- 3^ , ofl § #o| _ 

800W tfl^l 1000W oj^-o] ?]7l-*l-o^o]: ?y>^- ifl 7l°l*>uJ. 

<14> ol^*> ^-g- §EB D [ ^tfl^-H.-S. PR <j U] # ^^a]?}^ 

3J:2.^ ^ ^ oirq-. , ICP tej^nl ^ofl^ 

3D[ cfle* 1000W °]7}*> ^ tfl=f 2 .5 o] ^> °] PR ^bHu]^ 

^P-^^Pl t>|^^- -Al-Efl O] t+ . Ol^f ^oj H-S^Dl- 31^-1 # ol7>l,> ^-r- 

, #^3^} 2^°-Hl 2]o]\M #\o}^ opj (wafer arcing) ^1 ^ -g-^ 

^ -*fw#^ TEl-^ 3^^- (particle) #7> ^-^]7> 3.^1 ^ 

<15> n}E^/V| , PR -^tflUl^ ^ ^*W^ *fl^:# ^sfl^^-, f5BD} 

^ 77^ ICP «| Efl ^ f^^D} ^ th| Z> ^] ^ sfl E=| o] ^ 

^ pr ^^flyl°l ^1 ji# ^efl #e^^T]> ^^]# tffl^si ^ 

^Ufl ICP ^Efl^ #S}^t]} ^ 6 > x] oil ^ ^M] oil oit}. 

<ie> -7^ jel jil , ^+-£r f H}^n} iq-^q oil a-| j= sfl^o] ofjzf} ^r^] 

^^fT}Bl , ^-g- ^ ^o.^ ^nfl AlZtf ^^^.^ -^7.1*> ^ OIJZ, ^ 

« 0 ^^ ji^s] si^-. 
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*1 ^11- a>#^ fel^nl ^# ^l^^^r til 

<18> A>7l 7l#^ 1^1 # Ylt> -S- <U ^Oll TCl-S. #Sl-^T]> A1Z> V} 

Lfl^-ofl ^1 ol Ji\ 7\ ^-^-S]^- -g"^ ^th| . ^>7l % ol si) S\ ^i^oll «>°1°1^: 
(bias power)! C U?\^}^ ^°l°i;i , 43" 7 1 -g-^ ^ B] ofl coi^-. «j. °. 7^# 

#^3^m^7l ^ufl 4> 71 ^ ^ th| A>o11 Jl 31^ ^43 (coil bushing), ^ ^> 

7i ^ ^-43^1^ 4^1 ^ ^ ^^Mi ^i^- # ^ n^] 

^a^sn oil >y-7i #^i]> °i?> mis oj7m^- shn^s atm^- 

#^^□1- ^1 ^ 4>7l -g-^ ^ Hi oil ^ Ol 21 # ^>^|o^ t+Tfl . ^ 43^1 5X^-1 

# 500W o]o\^_ °}7\t>\u\ #7] «]-§- 7hi# 4>>7l ^ ^th| ufl^ ^^o\^ A> 7 | % o\ 

<19> ojTtfl, 4>7l i^i 31^#^- 37fl ol a> u^o^ a>71 "?]-7j S]^^^- 3 o]t\o} 

<20> A>7l riir^ S^i ^- tfl 300W Ul 7-1 45 OW^ °J7>^ ^ °Jt]-. 
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<21> A>7l ^H^Sf J c\y] V\o]o]^ 3lH^ tflef 0.2 U\7] 5°) Ul# °.7•]^\^^ Z> 

<22> A>7l 7^^- <^ 7^ ^ >M-^S}i^- 7^# S^}^ -g-^H ?JM . 

<23> ^Mgofl , ^\ f 3^ °-] »11 >H Sfl^-S] c ^S-t> ^r^\ S. 

<25> ^ A] ofl oil ^ ^- . t^n} tH t^D} (plasma 

source coil) # *fl^.£- ^Efl^ t> 7fl *\ =1 #i^D} ^-1 # 

^^t ^^o>-b #s+^d1- A1Z> H>l^ # ^l-g-flT^. 

<26> ^ i°. ^xl oil oil ^lf> ^1 # ^^cjpl ^BrflXl 7fl^ 

SS. fl t^+^S-OI . ^ 2^- ^- ^"^-^ ^Al oil o]] ^1 fElin} ^--T-Hl 

<27> £ 1 | ^ 2 | %>^^>13 . ^ ^^-21 °fl Ofl U}# y>^"^^Ml >| Al Al Z> ^>^1 

^°l #si-3^> ^l^, ^ 71-^1 7fltH (100)^1- ^ 

(dome: 110) if^} JZ . ol#°11 °] ofl ^ Q}^ ^fl^- (120) # ^ ^ fluq- . 
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<28> Lfl *f -g-7j (120) iflofl^- -g- ^ ^ 7} ol =lo^ 7]^-, oll^tfl, 31 o] ^ 

(300) # 7.] 7.1 77} 7 1 71 ^ 7,1 7,1 if (200) , ofl A cfl . ^^^(ESC) ^§-oj cj>if ^-^Jofl yfl 

*l^t-h °l^it> A^L A A ^ (200) oil ^" 31 ol^(300)^ ^^oll Hl-olo^ 31^ (bias 
power) # o] 7\f5\7\ ^ y>o](>|^ : Jf (530) 7> ^71^^.^ °j ^ ^ . o]^-&} B}o] 

o}^ i^^-1 ^ (530) ^- RF ^^^.^ ^^^1^ . 

<29> (no) ^ ^1^- S^ofl^- #2+3^1- (130) f3 43# ^|*> #S+^Dl- n 2 -^^! 

(410, 420)7> n 2 -^^. Bfl7;l=lcq-. o] fr| <J> f^u} ^-^1(410, 420) ^ , 

2oll 7ilAl^ B\S} Tj-o] _ ^o^oll H fl7;l=} if^fcoil bushing: 410)^ o] 

if 43 (410) L+^i^ii^ ^-^7H °1 t^-^1 ^^^-(421, 423, 425) # S^>^- 

S^if (420) « ^*^>°^ 

<30> ^ Al oil oil M ^ 37H°1 ^^#(421, 423, 425) # oll^l^o^ i^lH <£ 7 J d> 

, «_>H^1 37floll tl^H H J17> 3Jtt c^l-uq-. ^f^- m^- 2 oj^lol 

^^r ( U 91^^ , ^?>, y A y AA ^-tH ^^#(421, 423, 425) , nS] °1 ^ 
^ %n C U -f olufl, Sl^- ojcq A]- ^ oiu+. 

<3l> Ttl-St^ . 43" ? 1 ^^#(421, 423, 425) °1 ^ 2^ n-g- «h^Al ^.2.^- 

, ofl^^ 1.25 5] ^^rl- 7 M| oiu}. J2^!<>11S. #^-<J>Jl, ^ 

^ m ol U\^^ t>\7]} 3 ojAVolji, m 7 ^^r n^r 3 o]^<y ^ 01 1}. J 4 7 4AS-^. ^ 

^f^r ^ if 43 (410) ^^oll ^ yfl 7,1 7> ^-g-S]^- t}^r A, ^l^tfl, 57fl 
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<32> a^ofl^ ^ci}ji, ^ °] ^§-oi^^ ^efl, mj-^ ^4 a] o\]o\}^\^ ^ 

mo] t}7\] 3o] JL, m^l^r no] ^Ml 2°] ^ 2<A] oflAl ^ 

<33> a> 7 ] ^<2j Jf Al (410) ^-^7fl°] t+^H ^^#(421, 423, 425)11} s=-^*> ^fl^^ 

T^^^t. oll^itfl, ^ ^#(421, 423, 425) o] ^ (copper) Afl^]^ ol^^^l =g 
-r- -443 (410) n 2 -^ *ti^ Si^t. ZL^\U , ^3-4 °ll u+e+^^r ^ ^ 

(421, 423, 425)54^" ^^^^ Si^l . J^M", o] 

S.343 Afl^# A^r^\^°\ *>t+. ^ 4-43 (410)^ ^o o >oll^. S-'U -443 (410) °1 43" 4- 
tf|oll ^^l*> « 0 >^^.^ ^-#^1 ^1 (411) ol yfl^sju}. o] xl xj-g- (411) ^4143 

<34> £ 2f £ 14 ?3^1 ^^i^ 1 ^ , 4-43 (410) ^ #°J4-°ll^ Jl S^^-^^-t-i 

^ ^43= -5-^. 7-1 7.1 -g- (411) ol] #^^T]> ^ 

# ^il-g-^Pl tH?_> Hl-^Jf (510) # *\7}^^^_ 4:^ 31-^1 Jf (510) ^- RF 

4l€-5.^ ^431 ^ ?JM. ^\^}M , 311-^1 (510) °1 RF 311-^1^- 7,}^}Jg- (411) ^ ^ 

^ 4-43 (410) # #c?l-cr| t+ifl ^^#(421, 423, 425)^ 41 ^^#(421, 
423, 425) °] *i+4-^- Ul-eJ- ^l tt>>|1 ^ ^1 c} . 

<35> o}9} ^jtH ^Hl olc^ A] , 4:^ 4- (510) ofl 2]t]\ RF 

i^°-l# ^^-h>^- ^^#(421, 423, 425)^- ^7l43"# ?1 i , °1^*> 
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^7p^ tl 1-^^1^711 XlStq (ceramic) n 2 -^ ^ ^- (110) # #3Z^}o} uflJf -g- 

^(120) tfl^. -ff^l^l^-. uflJf ^-^_>(120) tfl°fl -£-7^ TUB] uflJf 

(120) ^ofl wj^^- i^-Ajxl^ 7}^# #5+3^1- S}*>^ (130) # 

iPM^lJl, °1 &1 1_> (130)^ 5+^^ (radical) ^-^>#5Zf ^ o] 

(ion) Al-o]^ 5}*> ^M^l ^Jil^ *1 , ^lo]^ (300) S^o] t^B^S.^- «>rq- . 

<36> f^Dl ^ ^l^l ^ S T, ^3tH LflJf ^-7> iflofl Dl^O^l^- f^n} 

^^^r 31 ol stl #ai «-^-oll^ ^JZ ^11 °1 ^ 7R>a^ jf^-ofl^^ #5-^*} 

L+^Lfl^tt. ^ ^Oll U}=- #^3^1" ^1°1 ^ 

(410)^ ^7\\^ olo|oj ^1 ol ji) (300) #S}^Dl- yy^A}^ 

< 37 > i= 2 ofl Xil A] S] B\3} Tj-Ol fej^Df ^HJ # tH f£|5D[ ^Q] ^ ^Sfl (410, 

420)1- ^-^3 (410) 3} a tt!^. £-^1=1 °1 iS[7\^ ^^#(421, 423, 425) 

PR ^Bflul§ ^F-^*> Sl^\. °1 Q 5. 1 ^ S. 2 ol] ^1 Al =1 uj-ij- 

■^A] oil ofl #^3^} ^Hi ^7X1 # A^-g-^i- Alz> h>^# i 3 m i 4a, 

S. 4b# %l£ioH^ y d ^ . 

<38> ^ 3°. s. °i AjxHioii °i*> #e}3.D> ^> xl # A>-g-*> M^A 

J 4 ^ ^Pl tH^^H 7fl=*^-£.^ S>lt> J^#^ (flow chart) olu}. ^ 4a ^ ^ 4b 
^>7l tHgH Al 711 ^ ^ii ^ ^^1*1 
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^-^1^ -g-^j (S. 1-°] 100) iflofl %o\j% ioj 300) # ^1-^1- f>u+ (S. 3^1 610). 

<40> ojitfl, ^1 o] sf| (300) ^- 4ao11 7$X\S] B\S\ ^o] m cj>«- (310) , ofl^lifl. TO 

#ofl ^ % (320) . ^*r§-(330). ^ (340) o] £*}>9.°^. ^ 

^ 31 ff| (300) . ^#(330) ^ el-oi Sfl^^.^ sflti^^pl ?\t}\M 1£ 

IpliB 2fl^(350)ol 7^ ^ 

<4i> o}$} o] ji\ (300) # -g-^! 7flth| (ioo) tfl°] 7]^- X] X] Jf (200) ^>^>*> 

^ . «]--§- °fl?]tfl. (etchant)^.^ ^4: 7hMCl 2 ) 

^ ^Sj-Ji^- (BClo) # 3.f]-cj^ 7h^# -g-^ (100) Lfl^ ^-^-tl^. 

U}. o]Vf ^ nfl ^ «- (510) ^^-Ei ^ 

(410. 420)^ RF 31^^11- ?l7l-*]-i}. 3^ JZ , 31 °1 5*1 (300) 5] ^^ofl t^olo^ 
SHN^f (530) ^£-1 U^olo|^ 3ZHiq# o]7m^ ^ ^# (S. 3°1 630). 

<42> ojufl, 31}^] Jf (5io)^JfBl 7^1 -g-H]^- S^-l^- tflef 500 W o] ^-°] RF 31]- 

°1 7}^ 7]- #5]-^D>^ tt| 7} =J ^ ol^- RF 

31^-1 . Oll^tfl, tfl^* 10W Lfl 7.1 100W O] A>ol (>| oj: ^_>U} . ^- U>^"^1 ^>>Hl tfl 

300W Lfl 7.] 450W ^il-g-^1^}. a^l , U}ol o|^. 100W Ml 7.1 200W ^ 

5] rf nR-1 ^ ^ oic+. ojitfl, 3q-¥] 5f ui-oio]^ yl^- cfls+ 0 .2 Lfl^l 5 ^ 

^^1^1^- 5Jol . ol5} 7|ol 3X^1- 500W ol^l-^ U^l ^l^^^ 

5^- PR iL^ ^711 ^F-^e>7l ^ 7H ol u\ . 
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<43> O] ^|1 1-7-1^ I CP M^t\^\ #et3^> ^*}o\}*\^ ^^^.M tfl^f 

800W ^ a] 1000W ojA>o] ^o. RF ^cq # ^j-g-ofjl oj &] ^ °- , B}^ a]Z|^ 

a] o}# *J7) t> ^S. ^-g- PR >y^Ul# n^o^l ^cfl 3flE-|^ o>Jl^ *H=. ^ 

?fl^^I n 2 -^^ #S^3^> ^^1 ^11- A]] A] ti\jL , H, #^3^1- ^HS# 3} 
500W o] j>\2] R F H^q^ ^1 A] *>u} . 

<44> oj£} Alzj ZZ^ofl °]ofl^ 4bofl AflA^ y]-^- ^oj ^>^# Sflig (320' ), 

Sfl^(330' ). w_>Al- « 0 >^1# Sfl&l (340' )°1 SflEl^ ^Tfl ^li}. ojufl , ;*> 

^ ^S^PliB Sfl^ (350' ) ^ #^-o] «>A> «>^1# Sfl^ (340' )# ^S.^- -^1 ! ^ 

SM. O}^ S. M^S] AjAHlofl TCl-S. A1Z> Wj-T^ o] PR AilflHlg ^ ^ ol ^- 

til n Q A f}^" - C-l^-O] , OjH^ ^ PR AjtHulg ^Hl ^- °. A1Z>^- ^ ig 

<45> o]^- Mj-ig °] ^}X\o]]o\} u}^. f3}^ 5°] ^All^l^v}^ (SEM : 

Scanning Electron Microscope) A}^loll °] efl ^#^1^. 
<46> ^ 5^. ^J^o] AJ A] O]] Oil ^lf> ^ A] # A>-g-f> #5^Df Al Zj 

^ ofl >H ^^^JiS S.A]f> ^ A^^^t:!^ (SEM: Scanning 
Electron Microscope) Aj-^Jl o] E-|- 
<47> ^ 5# , °] Aj A] C^l Oj] °11 ^SflAl ^ ^ ^ - ^ ^ 

o] A>A o^^flw-o] ^-A> ( top shoulder loss) ^ ^^tl 7^1 ^- ^ 

# f 4 v SI^. ojif ^>^- ^ 5°] M 7 S&, i 4a n J i 4b# ^>^^>o^ Aj 7j> 
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n o] ±£\ (300) >y-°] ^-^ofl tflcfl>H Mj-^o] ^Al^ofl xtJ-=. AlZ> w o >^# 

ol#cj>^ sfl^d tflofl>H ^^^1 ^ojiz}. 

<48> ^Ml^Ml ^^^^ , . 4ao11 Hi- if ^-ol ^)o]3i| (300) ^Ml ^> 

^ #H# (310) .2.^. 41^ #shi-# S^l-Ji. 3 ^#(320)ii^ E]E}^/El 

1^ HSf## (Ti/TiN layer) # 300A 1500A ^^J-Jl, ^ # (320) 

4>oll 8000 A ^1 ^^f-nl^- (Al)## ^-^#(330)^.^ ^ f iJ^J2 , ^#(330) 4M1 

y_>A> « 0 ^1 % (340) # tflsf 500 A V\A 1000 A ^ 'Hsf^#ii^ S/^JZ , 

3 ^-ofl i^jpliB (350) # 

<49> ( 3^oll 5 ^ i ifl^l 3# %>^tt}cc| Wl"^- . 31}^] # o]7l- 

^1 CT}711 ^ loll ^il A] 5} B\S} ^SL &. M^U} ^ AHHl^ Xil A] f> #S+3nf 

^Ul oil S 2 oil 7j\X\^] B\3} m^^v} ^^l (410, 420)# w 

^St^. °l^fl, S^Jf (420)^-, 2ofl ^1 Al =1 uj-sj. 7}o] , 3 7fl^ 

(421, 423, 425)^ t^^IJI. y A y A^\ ^^#(421, 423, 425) Zj-Zf 2^ s]^^ 

<50> if^-, ^+^1 ^%jJf (420) ^- g>A-| B\<2} %£o] 2 o]A>oj °1 uf°l 

^ t 91 JL, ^t>, ^°1 ^ 41 t^- 3 ] S]^^. ^ y 6^fl 

<H ^ S- ^ S) 41 Al Oil CHI ^ TffltH ^>U1# Al-^-f} Alz> °1 

S^S ^^^71 ^isfl^ A> 7lt > 3 o] f jEfl# AjBfl^^ut. 
<51> Ol fif ?to} ^ #Sf^Df ^ Hi -^-Ul Oil A> 7 ] cqj 0 j ^ (30 qj g 71^1 7,}7]^- 

(200)o11 o]7>*> ^ , 7f^^ 7>>:^- AVojgj.jd^. 7f^# tfl^t 2:1^ ifn} 
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^- . SH-l^ tfl^f 450W# ^ll-g-^l-Jl Ul-ol o]^ 2]-^^. tfl^* 300W 

iB^ (ashing and strip) ^^.^ *M >\ f> ^^J-^-^l t+T^# SEM A>^1 # < gt_> ^ 

3} S. 5o11 ^il A] =] Hj-if 7^ SEM <>!# ^ 31 & - 

<52> ^ 50] Al-^lofl 14 = 13, Sfl^ (330' ) , ^ . Sfl€^- ^^tl 5. 

7^1^- 3J# ^o]*> ^ 01 ^ ol^- f^Df ^ t> 3I^n--]# 450W 

^ V^l ^-^l^>^#ofl^ ojD] ^ (under cut) ^8 o] ^\A^ ( 3X%% ^#*>^- «1 

nfl ol Al Zj^^- cfle* 8000 A 10000 A /^r o}^2] ^-^! 

<53> ^f_>, U^]^-^ 33fl^ , ^1 ^ii^ W>A> « 0 >X] ^ Sfl^ (340' )°] E]E^ ^ Sf# 

*fl^f ^ ^ ^1 4)^(350' ) 

°l -tt^1^^## ^#t>^i . w , ^fl^r pr yl # ^ SU## ^ 

<54> Oj&lfl- SI^^- ^^^O] I CP Efl ^ S^^rj}. 7flth| ^J-Ul Oil ^ ^ 

S. 5°] A]-Al# ^ 7] ^ufl ol-g-s] ^-^*> o] Ji\ ^-^^-oll tfl sfl ^ . tfle* 8000A / 
^- aiz>^-# ^7] ^efl^ ^^*> ^71 ^ofl^^-, cfl^+ 1000W 

o}^2] °1 ?l7l-7> iL^-^Sl^. ol^*> ^-r-°11, PR ^ EJ 1 «1 tfl^ 2 ^ ol 

24-16 



« 0 >.xi^>7i ^h^, ^r, pr >y^ui# ^o]7i ^ m a\ U# ^ Sfl 

€^ ^^*> H^^ f H# 51^- ufl^f 41 H ^lii^-, #^-1 ^ ^ ^ O] ICP 

<56> ojvf ^h-s. ^nf^-^ ^j- ufl i§j-ig°i -yxHioii u}^. Jlllf^-, S- T^^o] ^ 

^1 Oil Oil ^ 1 ^ 2o11 J\\ X\ =1 B\S} 7to] 7}\*\^ Bj-^g ^oj 7>X] 

<57> , 1k VT S ^1 41 A] o^l °11 ^ ^1 ^°1 t2|in} tl 4:^: ^ ^1 # 

500W o]^>^ \5+»l 017^011 u}^, 3X^-1 ol7Hl ^^^g 

31 o] ^ opj ^ ^ mb] vfl^f if^^l^ #^nl- # S^^.^ u o^lt 

^ oiu}. oioii u}^, oi^i*> ^^^i 3.n 21-ei^- ^i^ ?n^# n 2 - 

<58> ojAi- ^-*H^°J 41 ^1 °11 § #^>°1 4M1^1 ^^^^^.M-, H^^r °1 

oil *>^S1^1 71 A>A> Vi\o\\^ «-oJ:°l #A>cq 7.1 Al # 7 ^ x} 

oil ^lefl a ^^oiq- 7fl^°l oicflEioio> *vo] ^a_fl^>u}. 
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fBl^nf ^>Ul# A^-g-cr>cr| , fEB n l ^HS# # cfl 500W 

t}^. ^+711 o] 7} cj^ A\ ^ ° 0 ^*> ^ SU^r ^ ^ ^ # ^ SU^. 

A^, PR tfl^ 2.5 o] a> o| ^ Si^t. , ^ 

tfl^f 8000 A o] at- M xl o| lOOOOA/^- o] a> o, 

^ ^ Si*}. 

<ei> ^ °. ^ ^^-2} ^ ^ n ^ B -W a] ^ £^a^t ^ 3X^HUi ~t" 

%y\ m^A m 7fl-^# 7Hrt?Mi m ^ sm. 
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i^^-m i] 

^7] #\o}$[£) ^-^o\] B\o]a\^ 54^-] (bias power) # c {\7\o\±- U\o]t>\^ *f 

^Ml ^^iJl ^ (coil bushing), m ^7] ^ ^M^M ^1^°! #7] 

^-43 ^l^r 1- oj# ^ ?fl^ ^ #^3^ ^ 

7>*>^- 5fo}^ #S}^Df 7flth| ^yj 2] 

^7} ^ m^jo]} ^^\^ ^ 

a> 7 i nziWr 5oow oie>^ oi^m^ >y-7i 7i-^# >y-7i ^ ^^i ^ 

[^n 2 -^ 2] 

#7} ^ 37fl o] #2) ^0)0} -A> 7 ] 7>7l 3 ol^>9j ^ X[ 
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[^n 2 -^ 3] 

33 3^^]^- uflef 300W ifl^l 450US 5J# -^-^ii^ ^}^- #5+3 

l^^rl 4] 

^U^Ml &<>1>H . 

A>7i 33 shn^ 4^1 u>°i c H3 o.2 m^i 5^i uit -^m^^- n 

[^n 2 -^ 5] 

^U^Ml &<>1>H . 

^7] «]-§- 7^3^- <*3 71-^ ^ ^SKS.^ 71-31- Sf5[oj ^-^-^1^- ?4# 
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[.V. 2] 
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[.V. 4a] 
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